With t h e r e c e n t demonstration (1) t h a t t h e s t o r a g e time of U C N i n l i q u i d Helium i s i n reasonable agreement w i t h p r e d i c t i o n s and t h a t t h e "superthermal" U C N source i s f e a s i b l e , it now seems a p p r o p r i a t e t o consider new methods of applying t h e extremely high UCN d e n s i t i e s ( 2 ) made p o s s i b l e by t h i s source. I n t h e "superthermal" UCN source neutrons with wavelength around A -10 a r e s c a tt e r e d by l i q u i d Eie4 i n t o t h e UCN energy region with t h e emission of a phonon. I f t h e l i q u i d Helium i s contained i n s i d e a v e s s e l s u i t a b l e f o r s t o r i n g UCN t h e neutron dens i t y w i l l buil/d up t o a value (pU N) determined by t h e production r a t e Q = + (C i s t h e macroscopic c r o s s s e c t i o n For U C N production and $I i s t h e i n c i d e n t f l u g ) an8 t h e s t o r a g e time, T , of UCN i n t h e v e s s e l r e s u l t i n g from t h e e f f e c t s of wall l o s s e s , 6 decay, ~e "~s c a t t e r i n g and absorption by He3.
The U C N so c o l l e c t e d , can be t r a n s p o r t e d t o another v e s s e l f o r use i n experiments. For t h e s e a r c h f o r t h e neutron edm by t h e "conventional" method t h e neutrons must pass through a p o l a r i z e r before e n t e r i n g t h e experimental chamber where t h e y a r e s u b j e c t e d t o e l e c t r i c and magnetic f i e l d s arranged s o a s t o allow t h e d e t e c t i o n o f t h e edm ( 3 ) .
The p r e s e n t super-thermal source i s mounted on t h e end of a c o l d neutron quide ext e r n a l t o t h e ILL r e a c t o r . However previous work ( 2 ) has i n d i c a t e d t h a t it should be p o s s i b l e t o operate such a source i n s i d e a neutron moderator where t h e e f f e c t i v e f l u x averaged over t h e Helium v e s s e l i s s e v e r a l times g r e a t e r than 10'' cm-' s e c -l . This can produce U C N d e n s i t i e s on t h e o r d e r of 10' U C N / C~~. A "conventional" way of using t h e s e UCN would be t o t r a n s p o r t them t o an apparatus s i m i l a r t o t h e p r e s e n t one ( 3 ) l o c a t e d o u t s i d e t h e b i o l o g i c a l s h i e l d i n g , through a p o l a r i z e r . However, it has been suggested ( 4 ) t h a t t h e e n t i r e edm experiment can be performed " i n -s i t u " i n t h e Helium v e s s e l l o c a t e d i n s i d e t h e moderator. , p a r a l l e l t o t h e ~e~ p o l a r i z a t i o n i s a p p l i e d t o g e t h e r with a perpendicular r o t a t i n g magnetic f i e l d , B ,(frequency w ) t h e t o t a l number of UCN i n t h e chamber w i l l s e r v e a s an i n d i c a t o r l o f t h e neutron magnetic r e sonance and one can s e a r c h f o r t h e edm by looking f o r t h e e f f e c t of an e l e c t r i c f i e l d on t h e magnetic resonance p r o b a b i l i t y .
hXile t h e absorption r a t e of UCN by t h e p o l a r i z e d He3 i s a d i r e c t measure of t h e population o f UCN with a n t i -p a r a l l e l s p i n s ( -s t a t e ) and can be observed by t h e scint i l l a t i o n s i n t h e l i q u
shown vs. U = (w-w ) /y+ I n f i g . 1 f o r K = 4.24 and 52 = 2.12 (5 i s t h e s t r e n g t h of t h e r o t a t i n g fieldOmeasured i n u n i t s of y ) , t h e parameter values which give t h e t maximum slope of s i g n a l s t r e n g t h v s . applled frequency i . 
e . t h e maximum s e n s i t i v i t y f o r t h e edm s e a r c h ( 4 ) . Also shown i s t h e comparable curve f o r t h e "conventional" method where t h e r o t a t i n g f i e l d i s a p p l i e d f o r s h o r t p e r i o d s a t t h e beginning and end of the measurement time. The curves a r e f o r sources l o c a t e d a t t h e same p o s i t i o n allowing a f a c t o r of 3 f o r volume d i l u t i o n i n t h e conventional method and assuming 100% ~e~ p o l a r i z a t i o n , and t h e same UCN s t o r a g e time i n both v e s s e l s which a r e taken t o be equal i n volume. It i s seen t h a t t h e maximum slope ( p o s i t i o n shown by arrows) i s s l i g h t l y l a r g e r f o r t h e conventional method b u t t h i s comparison does not allow f o r transmission l o s s e s through t h e necessary UCM guide, p o l a r i z e r s and windows which w i l l be necessary i n t h e conventional system. The number of UCN remaining i n t h e v e s s e l i s r e l a t e d t o p ( a )

Fig. 1-S i g n a l s t r e n q t h vs. a p p l i e d frequency f o r t h e optimized " i n -s i t u " and "conventional" methods. Arrows i n d i c a t e p o s i t i o n s of maximum s l o p e . pumping and i n s o l i d ~e~ and it seems t h a t s t i l l h i g h e r p o l a r i z a t i o n s can be obtained by cryogenic techniques (6).
A ~e~ p o l a r i z a t i o n of 90% w i l l r e s u l t i n an i n c r e a s e o f Y+ by 25% over t h a t due t o t h e w a l l l o s s e s alone f o r K = 4.24.
A s shown p r e v i o u s l y (2) t h e apparatus w i l l have t o be c a r e f u l l y s h i e l d e d by -30 cm o f cooled Bismuth t o reduce t h e h e a t i n p u t t o acceptable l e v e l s i n t h e case o f a h i g h -f l u x source. Under t h e s e c o n d i t i o n s i f we assume t h e s t r u c t u r e surroundinq t h e l i q u i d Helium c o n s i s t s of 4 mm o f Beryllium ( o r Beryllium Oxide) t h e 6 decay r a t e a f t e r 1 year of exposure t o t h e neutron f l u x w i l l be about lo-' of t h e U C N counting r a t e f o r a 20 l i t r e c y l i n d r i c a l Helium v e s s e l and 10 second counting time. I n addit i o n i f t h e d e t e c t o r i s i n s e r t e d near t h e c e n t e r of t h e Helium v e s s e l t h e s e 6 r a y s (which have a range o f a few m i l l i m e t e r s i n l i q u i d Helium) w i l l n o t even reach t h e d e t e c t o r . A much higher decay r a t e would be caused by a c t i v a t i o n of t h e d e t e c t o r its e l f . T h i s can be d e a l t with by keeping t h e d e t e c t o r i n a s h i e l d e d a r e a while t h e neutron f l u x i s applied.
A t t h e low temperatures under c o n s i d e r a t i o n h e r e it seems u n l i k e l y t h a t a conventiona l UCN d e t e c t o r can be used. However bolometers based on both superconducting g r a i n s (7) and S i l i c o n r e s i s t o r s (8) a r e s e n s i t i v e enough t o d e t e c t neutrons when covered w i t h a Boron o r Uranium containirxg l a y e r . In t h e case of a B" l a y e r on a S i r e s i s t o r 3x4x.3mm3 a s i n g l e neutron would produce a pulse of about 10 F v o l t s which i s about t e n times h i g h e r than t h e thermal noise. I n t h e case of t h e r a t h e r high counting r a t e s t o be expected i n a 20 l i t r e v e s s e l containing around lo3 UCN/cmbith a 10 s e c emptying time -2 x 1 0~ counts/sec -t h e noise w i l l be determined by t h e s t a t i s t i c a l f l u c t u a t i o n s i n t h e neutron counts r a t h e r t h a n by t h e thermal n o i s e Ln t h e r e s i s t o r even i n t h e c a s e of analogue measurements.
I n this preliminary f e a s i b i l i t y study we have described a method f o r searching f o r t h e neutron edm which r e p r e s e n t s t h e most s e n s i t i v e technique t h a t one can p r e s e n t l y imagine while o f f e r i n g t h e p o s s i b i l i t y of c a r r y i n g o u t su& experiments a t r e l at i v e l y weak neutron sources. I n a d d i t i o n t o t h e problems d i s c u s s e d h e r e t h e r e a r e o t h e r s t h a t w i l l have t o be addressed (e.g. t h e e f f e c t s of t h e r a d i a t i o n on t h e i n s u l a t i n g a b i l i t y o f t h e l i q u i d Helium) and s e v e r a l t e c h n i c a l developments w i l l be necessary b e f o r e t h e " i n -s i t u " technique f o r searching f o r t h e neutron edm can be p u t i n t o p r a c t i c e .
